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If the refrigerating capacity of the system is known and the
conditions of the refrigerant entering and leavxng the evaporator are
known the mass flow rate of the refrlgerant is found by

M Q evel
" ha-

This flow rate is the same for all components of the system. The
condenser heat rejection can be found by '

."QCCND: = ,M Ch"' - h3>

| i
" The compressor horse power is found by

- &
W = m (/ﬂk—hs)times appropriate conversion factor

Definiticns:
Degrees of superheat-The number of degrees above saturatign temperature,
Degrees of Subcooling-The number of degrees below saturation temperature.

P
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ENTHALPY
Fig. 4 Practical Refrigeration Cycle
Because constant temperature lines are almost vertical in the liguid

region the enthalpy of subcocled refrigerant can be found by using
saturated liquid enthalpy values. at the refrigerant temperatura.
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A Ireon-1l2 vipor compressicn refrig .ration svstem has a compress sr

of 80 J-adiabitic efficiency. At in .et to the compressor, the
reirigerant .s at a pressure of 3.3 psig and has 40 degrees supe-heat;
at discharge from the couoressoh, t..e pressure is 100 psia.

Saturated 1i(uid Freon at 100 psia ecaves the condenser and pass:is
through an e:pansion valve into the svaporator coils. The condeiser
is supplied '7ith cooling water whicl enters at 60 degrees F and

which leaves at 70 degrees F. For : plant capacity of f£ive tons. f£ind:

. the ho 'sepower required to dr:ve the compressor if it has
mechan: .cal efficiency of 92C.

- ©. The recuired capacity in gpm ¢£ the cooling water pump.
From Faire: : Thermodynamics
Aiiabatic (omprassion Efficiency =

oretica. Power (isentrooic comrression)
1tual  Ipd-cated Power

2,80 = 2 -h’;

/73’-'/7/4
hs"- /7*3 - h.‘!
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0.80
: 95.24-81.79
0.0 - +&8L79
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EFu
98,59 S

5.3 psig = (1l4.7 + 5.3Ypsia = 20 p .ia
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Mass flow rate for 5 tons-cf- fefrigeration
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Theoretlcal Compressor Horseoowew
T heor. H.7 = m(he"'/’/ﬁ!)x002356
S —/8/5‘(?8 59-3/. 7‘-79“3023:4. |
- = Y AP

Actual Horsepower = THEORETICAL H,.P, = 7.7 9 ~7380 H.F
EFE_‘ICIENCY o.92

"Heat Rejectlon‘oL Condenser
—Q&W M(/ﬂ :—-/))
21815 98.59-26.04)
=/81/5 x 7). 9%
=/, Bog B«
: ir
By the sensible heat relationship

--Q=’7;’)C34t'
= Q . L3298 | 30.9 158
L cArt  Jox/Q 1107

S 438 | e, 380
8.33 7 5l

ey 778
0223950 = o 50
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] An amrmonia refrigeration unit has an 180-rpm, double-actiry
compre: sor whose cylinder has a diamete: of 8 in. with a 10-inch
stroke and whose clearance is 5%. It i; desired to calculate the
capaci y of the init in tons of refrigeration at an evaporation
temper..ture of 12°F and a condensing teiperature of 105°F. Assume
that ti.e 12°F vajor is saturated as it :nters the compressor. Alsc
assume that the quuzd ammonia is nct s ibcooled at the entrance to
the ex; ansion valve.

FPRESSL RE.
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Theoret .cal Displacement = 2 y //(/2) ¢ /9 x /180 = /04 7 Tf
L N /2 : min

P

rom: AF FLICATION OF WEKHOD‘/A’AM/CJ by 5:/574/,4,00 D Wé’oD
Volumet: ic Efficizancy

- |+ CF- c,c:(L) TH gaecticdr Vz:a_/ﬂc-mfc £ F.
. j

L

CLEAR ANCE. VOoLUME
FIsTaJd PISPLACEMENT

where CE=

From Mark's Handbok K for ammonia = 1.2¢ X = n for this process-

Clearancsz = CF = | .05

-
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/)Z ,/+005‘ -dos 228. ?)212:7
- 40,3/

= /.05-—-'0.05'x ;:4,50'7_75‘
= 05— .05 x 384
= fos-0./92 |

= 08555

THEoZETIC Al
The actual volumetric f£low rate is
-3

A -
/O0+.F x 0858 577;?
| =

The mass flow rate is
) = V - 83:5 | /

i

Tha evaporator capacity is
C-? = /’” (//.4 - ho)
=/2.82 ({155 — /é/,/> -

=)2.82 x 454, ¢

= 5, 830 5
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(NCEE April 1971)  wmu=. .

A given refrigeration system uses Freon=12 for tha working medium and pro-
duces 50,000 Btu/hr cooling with the following operating conditions:

The compressor discharge pressure and temperature are 125 psia and l40°F,
respectively.

The temperature of the FreonAleaving the condenser is 90°F.

The pressureiand temperature leaving the evaporator are 50 psia and GOOF,
respectively.

(a} If the system has a Positive Displacement constant speed compressor, -—
and the cooling area conditions are changed to necessitate operation
at a pressure of 35 psia and a temperature of 40° in the evaporator,
determine (by use of either chart or table values) the expected cool-
ing capacity at the #new condition of operatiocn. Assume that the
temperature of the Freon leaving the condenser and the discharge pressure
leaving the compressor remain unchanged. (®lease use station numbers

as shown on sketch). ¢ A< 7 c ComwsT
. L S (o5

(o If the compression process is adiabatic and the/fg;e of entropy increase
remains essentially the same during compression, determine by calculations
the C.0.P. f£for the original condition of operation and for the condition

of operation given in (a) above.
| ' 1 r
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198 Flow Rate:
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Final ‘entropy for part (aj

= S..QBX/O-S‘X 90
= S5 3xs0°
- Bfu
D.0053 S
57- =35, +4S

L]

OC.174! +0.0053

B f«
0.1794 o

C.0.P, for initial conditicns:

co.p. = DBH60-2874

C.0.2, for part (A):

R

.S58 _saa
7¢+.24—84.40 7 G
_ S3.64

c.0.P, = _?2.4-0_25.74_

' 95.?7-— 82.40
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L ow FPri:ssure . 'c/ sliemnr

REFRIC ERATION PROBLEM FROM APIIL, 1969 P, E. EXAM

A packig plant \sing a‘}won:.a as the refr: gerant requires 15 tons of
refrige raticn at an evaporator pressure «f 30 psia, and 20 tons at 1l&
psia. lach evapcrator, by means of its (wn compressor, discharges tc
a commo: condenser operating at a pressu:e of 160 psia. The 3monia
leaving the condenser is subcooled to 80 F, after which it passes
through separate expansion valves to the evaporators.

Using a | ideal vzpor-compression cycle, ind assuming saturated vapor
at the .nlet of each compressor, f£ind:

(a2~ The overall horsepower required per ton of refr:.ger:xtzon
(b The disrlacement of each compre: sor.
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, Awnefr?geration system is to be designed to produce
a cooling Togq,qf_ZO_tons-of“réfrigeration; The j
- S to be Freon F-12. The pressure
in the evaporator ijs 15 psia_and the temperature !
leaving the évaporator is 20°F, The temperatyra

,h7eavfng the comprassor is 180°F and the pressure is

150 psia.  For the simple cycle, the conditions

“entering the compressor are the same as those
Teaving the evaporator. Neglect losses for both

(a) -The required mﬁss rate of Freon flow in
S 1bm/min.

(b) The required compressor displacement for
Tt g vo]umetric'efficiency of 80%.
' "Give answer in cfm. . -

If a regenerative heat exchanger can be used, as
11lustrated in the sketch, to increase 3he tem-
perature ‘entering the compressor to 40°F with no
change in conditions Teaving the evaporator or
condenser, neglect Tosses and pressyre drop and
find:" . '

(c) The new mass rate of Freon flow required
in ibm/min.

(d) The new required compressor displacement
at the same 80% volumetric efficiency.
Give answer in c¢fm.

" Please usé same station numbers ag
- indicated on the sketch. :

* State reference ysed for table or chart

values., -
) a1 TR T —
R - . o o
R ! | }
T Condensar . Condanser .
@ 2 L = L . |

Hea? Exchanger

Expansion ¢ L Work 1_ e Work
valve S 1
/ 3 !

S
N
X3
‘ %a; ) L33 LR ol £-)
(4} , 0 T 1w
Evaporator _’ {  Evaporator
. B ' O' = 20 fong f

0, = 20 tons

Simpie  Cycle Regeneration Cyela
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Definitions:

Dry Bulb Temperature - The temperatura of a mixture of gasses indicated by

an accurate thermomecter.

Wet Bulb Temoerature - Temperaturs at which liquid water, by evaporating ints
air, can bring the air to saturztion adizbatically at the game temperaturs
Adiabatic Process - No net heat js added to or taken from a substance or
system undergoing the process. o

Dew Point Temperatura T Temperature at which condensation will just begin
when the moist air mixture under consideration is cooled at constant mressure
Humidity Ratio or Specific Humidity - The mass of water vapor per unit mass
of dry air in:a vapor-air mixture GRAMS MO/ 8D-4- 7000 grains = 1 pound
Relative Humidity - The ratio of the actual partial pressure of the water
vapor in a space to the saturation Pressure of pures water at the same tem-
perature. |

Sensible Heat Load ~ Heat added or removad that changes only the temperature
of the air vapor mixturs, : ‘
Latent Heat Load - Heat required to evaporate water vapor into or remove
water vapor from the air vapor mixture.

Sensible Heat Ratio - Ratio of the sensible heat load to the total heat load
0f the space considered.

Standard Air - Air with a density of 0.075 1b. per cubic foot. This is
substantially equivalent to dry air at 70°F and 29.92 in.Hg. barcmeter.

Lines on Psychrometidec Chart e s

=) , ) )

DEW POINT

RELATIVE HUMIDITY SPECIFIC VQLUME HUMIDITY RATIO







Dl AT A, W

L

SENSLBLE HIATING SENSTBLE COOLING HUMIDIFYING
t _ !
v _ .
' _
B 8 o A _
DEHUMIDIFYING COOLING AND DEHUMIDIFYTNG | HEATING & lmf:r:::

ING

IR MIYTTRES

The resulting conditicn of a mistture of twe 2

C 2ir suppliesc at differen® condit.
can be fouad on the psvchrometric charit. Miros plot the two conditions on
the chart and draw a line between them. The resu lting condition will be on
this line zt the drv bulb caleulated below.

CFM "A" air x D.B. "A" air =
Cr'M Total
TM O "B" air x D.B, "B" air =
crM Total
Sum oi numbers = D.B. Mixed Air =
_—MIXTURE
CONDITICN

If the three conditions and the total CFM are given the CFM of each componen:
can be found by a ratio of the dry bulb temperatures '

CFM "A" = Total CFM x la~Lc
e — Iy

Total CFM x—JﬁLJl;ﬁ—————
28— Ta

CFrM "B"
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When conditioned air enters a room it Mmiies with the room air and
comes into equillibrium with the ji=a:x lzal of the roem. The cool

supply air is wariaed Y the varicos coursog of heat in the rcom.
The resulting equillibeium ternnmaerTur: is the design condition of
the roomn.
The sensible heat ratio (%cnsiblc I»rat eain}l is an index of the

' total heat gain
type of lcad. If the ratio is higyx 1% is 2 dry type of load
(telephone equipment room). £ it is low, it is a wet type of load
(laundry). To maintain conditions in

a room the air supply must be
on the sensible heat ratio line. :

To draw the sensible heat ratio line thru any point on the bhart,

line up the reference point with the calculated sensible heat ratioc

on the scale to the right of the chart. This line has the correct
slope. Now, a line parallel to this one and thru the desired condition
will give the true sensible heat ratio line. To maintain the desired
conditions the supply air must ke on this line.

If the dry bulb of the supply conditiocns is known the CFM reguired
can be found from the sensible heat squation

Qsaus.-si_f_; = /'os CF;"f f;—(f';-) Er%fe

Crm = @S(Eaus;feagﬁ -
or M et )08 = 4.5x.24

The total locad eguation useg the change in enthalpy between two

conditions. , )
Qrorac =45 eFM (he- h,)

_ _ _ Q+orpay
or CFM = 4‘.5’(”71"hr)

FT3, 6o MA . .075 8 -

'/"ﬂ&&;éé"f : . ‘TCSXCM

. A certdin space is to be air-conditioned with supply air
entering at 65 dbt. Sensible and latent heat loads are 600,000
and 250,000 Btu/hr, respectively. Air leaving the conditioned
space is to be at 80 dbt and 50% relative humidity. The room air
is to be recirculated through a cooling coil except that enough
room air is to by pass the cooling coil to satisfy the specific
humidity requirements of the supply state. With zero reguirements
for ventilating air, and assuming that the air which leaves the _
cooling coil is saturated at the coil surface temperature (appatatus
dewpoint), determine:




b.
cl

mass flov rate of

specific humidi

mass flov rate of

air per tour

svpply air, poinds of dry air per hour

ty of supply air, grains/pound. dry air

air through %h: cooling coil, pounds of dry

< —A

J E ‘
f : o) = l
< .
3 A [} = —
= =
o o ’
A— o
! \\, o ©

KOG

8008 507 7.
A

| _-SHR = o.1s

6.5 4 >4

i Ry




i
(9]
I

1

400,000 | e
SHR = 556 000 = 0,792
Q= GO0 00O
CFM = - - = Z - =
[.08( s - Lc) /08(80-c35) - 2000 CENM

l...
vl

4.5 ¥ 37000 = /¢¢, 500 L=

Frem Psychrometric chart at pt. C

66.5 grains per 1lb. Dry Rir

b.

Specific Humidity

B = 52.2°F

- Qs GO, 000 '
= : = a0 C?F?J
CFH £, 08l -T8) [ CE(B80-52. 2) =59 0
/b

,0 OO0 —(/— o

Frcm Psychrometric Chart t4p 2t Pt

4.5 x 20,000 =

AL Heas Qﬂsa‘d“:.) IS REALVED ju) v

Air by passed around coil would be

37,000 - 20,000 = 17,0800 CFM
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) A stall store has a total h:2at gain from all sources,
except outdoor air, of 67,500 Btu per 1r. The latent heat portion
of tre above i.. 14,400 Btu per hr. Rejuired indoor air state is
£o be 75°F dry bulb and 50% relative himidity. The outdoor air
state is 91°F «lry bulb and 75°F wet bulb. 1200 cfm outdoor air

is sipplied to the system and mixed wi:h a part of the recirculated
air. This mix :ure then passes through an air washer having an
apparatus dew oint of 50.5°F. A part of the recirculated @ir
{by-rassed air , mixes with the air leaving the washer and the
resul ting mixt ire enters the £fan which supplies air to the room at
a tenperature «f 61°F. Neglect energy of the fan.

a. [estermine he tons of refrigeratio: required.
b. I[=ztermine he ¥olume of by-passed i1ir in cfm.

L ALTUKT CC!I‘-

- . AR —» E
08 waerm =55 - C >|WisieR D
— " —
N[ 7 1
' A G | “Fe—E
STORI:

25% 08 So0% RH
A |

y
2




-

e ———
67,500 - 14,400 = 53,100 Bty

sensible
HR

SHR = 53,100 = 0.789
67,500

LOAD  SUCTS AR WJH :j
vt (eummzad) Cond 1 773
Total heat load from outside air G@** IS Lowiead Te 2o (e 8
Qrora, =45« CFH«Chg - h,A)
=45 x/200x(38.3-z3.,)
2 4,5 x 1200 % s, 2

Bt

Total heat load (room and outdide air)

= 55,100
67,500 -
122,600 &=
MR
122,600 = 10.2 tons
~12,000

Supply Air Required
CFM =

i _ 53 100
JC(IES(th"Z:q)

1.08(75-G7)

| -
= :Z,:TE!C? CFM

Condition "D" air (leaving washer) must remove all heat gain in the
Store because the by-pass air cannot do any cooling. (same
temperature)

CFM (D, air) = 53,100

1.08 (tA - tD)

= 53,100
1.08 (75 - 50.2)

= 1,980 CFM




By-passed air = s ipply air-washer air

= 3,520 -~ 1,980

|
'..l
-
wm
NN
o

CTX

Another method of determining total heat load (room and outside
2ir) using 1980 C'M for the flow thru the washer, Zind the

conditicn of the iir entering the washer. 1980 CFM - 1200 CFM

= 780 CIM of reci :culated aif¥.

— _—
780 _ x 75 = 29.53
930 _ .
1200 x 91 = 5353.1 mixture dry bulb entering washer. From

1380 84.6
ssychroretric cha 't mixture wet bulb = 7(.4. Total heat load

[ @]
id
o
'
f
'_.l

[1]

4.5 x CEL x (he - hy)
= 4.5 x 1810 x (34.2 - 20.5)
= 4,5 x 190 x 13.7

= 122,200 ..tu
S




12,000 ' cfm of air measured at 35°F dry-bulb tempergture and a relative
humidity of 20% enters a preheat.coil and leav t a dry bulb temperature

| 02 50°F The air then enters a heating coil anz leaves at ‘a dry-Bulb tem-

/

perature of 108°P. The air leaves the heatind coil and enters an air
washer using recirculated water whose Satursfiion efficiency is 90%. The
air leaves the air washer and entars a rzhegc coil., The air leaving the
rsheat coil is a= 77.5% dry-bulb énd S1% Lzlative humidity) Steam to the
n=ating coils is available 5 #sig and satursted. The barofietric Pressure
is 29.92 in Hg. The temperaturs of the coniansate leaving the preheat
eoil is 70°F: l2aving the heating coil is 115°r; ana leaving the reheat

coil is 75°F.

Determine (a) the lbm/hr of steam supplied to the preheat coil
(b) The lbm/hr of stoam supplied to the heating coil
{c) the lbm/hr of steanq supplied to the rehsat coil
(d) the gpm of make-up water to the air washer
{e) the dry-bulb temzorature and relative humidity
of air leaving the air washer

rt et A Waste A Reneol
o8 oB.= 775 °F

Al.f 35‘7: YN g83= |
; —j [ﬂﬂf_$%% Z;>msﬁ: é}agj Leszfvf

Dew
YA

72

Freheat

AT CHATG € 400 s IldM./ Sau:m oy
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vt asls -

IS g +I0GC

- -

Saturition Efficiency = tg - tn

o1
tep - ¢
Where L
1p = dry tulb temperature of entecing air °p
g = dry kulb temperature of leaving air °p
= wet rulb temperature of entering air Op FTURATON m’”'*i)
.90 = 10€ - ¢ty
1loge - 61
108 - ty = 0.90 x 47
-ty = 42.3 - 108
tp = 65.7 %p

Prom ! sychromet:sic Chart
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NCEE Dec., 1968
Heat added to air by preheat coil

Q= 4.5 CFM (hy - hp)
4.5 x 10,000 x(12.9 - 9.3)

= 45,000 x 3.6

BT w
162,000 AC

]

Note: We are assuming that the 10,000 CFM is at standard air
condltlgng. If it was meant that the CFM should be strictly
at condition A then CFM to be used would be - '

10,000 x 13.33 = 10,700 CFM (Gf USE AMASK Foc:w)

2. s
. 12.48 M;l = (cnt
(a) 1oq/ne of steam supplisd th& preheat coil e
Steam enthalpy entering (5 psig = 20 psia) = 1156.30
Steam enthalpy leaving (70°F) : 38.04 meol
: _ = 1118.26 —(—
. 2., .
Q = mAh - . _
- . = 162,000 = 144.9 lb_
“nh=0Q 1118.26 ‘ A
An ' S

Eeat added to air by heating coil

Q= 4.5 CFM (ho - hg) |
= 4.5 x 10,000 x (26.8 = 12.9) b e 732"
WZ.- - H
= 45,000 x 13.9 ' AT =4F IR
= 625,500 %%f

() lb,/hr of steam supplied to the heating coil

steam enthalpy entering

steam enthalpy leaving

1156.30 S ES
82.93 Z FROM STEAM TREL

[T |

AT 1/50 g7, LI&. 1073.37  Btu
1b
6 - ﬁléh 62 |
na & = 5,500 = 582.7 ibn
m N7 1073.37 T

Heat added to air by reheat coil

Q = 4.5 CFM (hg - hp)
= 4.5 x-10,000 x (30-27.1)
" 45,000 x 2.9
= 131,000 Btu/hr

() lbm/h*‘ of steam supplied the reheat coil :
steam eLnthalpy entering = 1156.30 FreomM < 7ERA TRELS
steam enthalpy leaving = 43.03
AT 75°sSAT. LIS = 1113.27 Btu

1b.




g =T AN

"1, - Q - . 31,000 = 117.67 1b.

ah  1113.27 Rr.

A(d} '.It':xe gem of make up water €0 the a.r washer

Fumidity Ritio@c = & J™

”%. )

Fumidity Ritic @D = 73 yraz'n%.

AHR, = é rams
7 ? / ZA,
r‘o:l.sture alded to air = 45 x CEV x & H R '
7o 70
éj' X/0.100 % &7
T oo

GPM = 430 57 2
C@Mx.g 33jcz/

(e} From Psychrcmetric Chart

_ 'Dr_r Bulb Terp leaving washer 65.

= 430 ”4,.

= 2,857 22l

Re .ative Bunidity leaving washer 784

721177,
7 %z
Fr3 1
- . ~ b¢ Mra
> ~HAR
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An evaporative condenser serving a 25—-ton~ capacity Freon—lZiEéﬁ%ggated
on the rcof of a building. The outside air is 95°F db, 76°F wb and the
air leaves the condenser at 85°F db, 95% relative humidity. The com-
pressor runs with suction conditions ¢f 51.7 psia and 10° of superheat °
and discharges at 120 psia. The condenser must remove from the refrig=-
erant all the heat added in the evaporator and the heat equivalent of
the work done by the compresscr. Assuming the actual compressor work
to be 3OA more than the isentropic work, determine

{2} the condenser load in Btu/min

Bzis BuZl Agilheley

Pressira (5) the required air flow through the condenser in cfm
~sia {c] the gpm of water evaporated by the condegse WZRH H.R.
" PEw ,j —-—.--‘
93°F ) \ B fougr e PBTIl T
120 - e .
I ‘ J
AN !
;1% -
e I"l *
| = T e
Py ’A/ 576./693 Dl
347 / '1"?-, ; ! :
|
29.22 8s ?5 Py &l

Assuming the refrigerant leaves the “condenser as a saturated liquid.

Refrigerant flow thru evaporator

777" Q = 25X200 S oo
22 Ma~h, 82 ?5‘-—2?.22, 53,73
?2 ? er] ' " . .

Isentroplc work of compressor

W= (hs -ha)= 92. ?(sc; z¢-82. ?@
= 72.9x6.3/ = 586 ZZ oy« -
Actual work of compressor deof © -EE% z
w=/3 x /den?"rcfo.:c work 7e
= /.3 XJSé 7
- 74/ Bta/ﬂ;}f’

Condenser Load -
Condenser Load = heat added in evap + actual compressor work
= 25 x 200 + 761
= 5,761 Btu
min

-

fa)




e

{b) Required air flow thru condenser

fe)

CFI =

Qo 576/ x40

4.5(hg-hy) r5(#7.9-372)
= 8 850 CFM

gpm of weter evaporated by condeiser

H' ?' A =

Hu ?.5::

Water Flbe

oo Prarns
/6,

} 75 2raims
78,

= 4.5 GFM(/-/.»?.;?-H’\’A>
7S a o

= 4S5« E85C x 7o
Y {=l'Vo)

: 398 /%/—'

i

3‘?87{;‘-?: /

B33 1& ¢,
. 3 —_—— ) ud |
' T 7=

= 0.797 &L

i,

]}







NCEE Aoral, 197,

An incustrial biiléing has z sensible ! :zat gz... of 5(,000 BTUE andé ..
latent heat gai:i cf 30,000 BTTE. 033 CF¥ of fresh air is reguired

for ventilaticn. The spacea is To be mi intainec at 80°F and S0% RE,

and tre supply ir is to be at 62° D3. The outside conditions for

desigr are 93° B and 78° W3. Determiia the en=2rgy reguirements in
Btu per hour.

OUTS1iZ2 AIR(G, } e o !
9502 13w | (C) L ° . (D) |

OtoeotloOD

“u L —]
|
{ 62298 /e
S~——— ;
[ 1
\) o %/’?.H
<oLeT 6 JSIaJt L HERT
ABSUA LD 95 Ty 2H. LL‘NIU{,’ A:IAP oIt -
sne
- 0.625




LA I S

L A RN I Sy A ¢ L NN
Sensible Heat Garry 5G c00 Sral
qu‘?“f Heat Galnm Fo, 000" 81‘%&/—,
Total Heal Gain €0, 000 Brulh
Seusible Heat Batio < 56000 =0, 6235
' Cocco
C’F’M o;ﬂ Sufbfsfy A - aS

30 csn J9,ceq
—————— =
/.08 &t

= =322 570 CK
/[o8(8c-62) Lo8x(8 /
Fl;(t{f;y HTI‘XEJ d/‘r‘ COV(C{(.f('Ob(.S’ ()
/000 x 95 = 37.0
2570 :

z5‘lo

- 85.9 ‘c DB of air ez(Tlerf'u] cor/ (@)
Cw“’_'f Cocf Ehfha//ej’ C/zat(je. h

) ‘ ) Ere,
Gu?"c:n:tj' c-_'cvfmf ('of/ = 35— &,
h/f‘lth‘u C"ao/z;? CO}/ = _2._%_%
| 7 Al = 13 Bix
. ‘ : = o.
. C’OO/!'Cf (’01/ [GFQC(Z‘] - 45KCFMKAL] !

ibon

4"5-"2)5.70)‘- /3

e |
Chq”ijé— h/e:ew'»:j-_ reieal dc(/ 24/%”‘:_
"'e«fer.zj reheat coil 22.0 By

Ah = 2, Bre
‘S-XC'FHx_AL, s
=4urx2575xzal

/50,200 Bta Heat Powcoved
I?C heaf' C’ﬂ;/ E’ZTLAQ lfj

Kekeat Cof/ e:-fac;‘lfj =4

—

Ouf‘s;dc_ A(.’- Loq_d:

2hZec Blu pmeat Added
hov‘(‘:s;cfe_ Cone(.'f'/;:k,s = 4/ 4 _a;fg"’;
hl‘aom c‘-”KC{c"{_/e’As

= 3.2 %gs
- B+e

A AP = /0.2 B

FSx CEAY « aly '

4SSk feco 1o, 3

<45, 900 %%-—

Total G:c//‘s:_f Laa_c(
Otsde Alr 5, 700 =ik
Facm

£, coa %
Rebeat 24, 3c0 B

/.S"O) 290

21
Ty
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NCEE APRIL 1970
SOLUTION WITHOUT REHEAT

~CFM THRU QOIL

cPM = Q = 50,000
T.o8at 1.08(80 = 29)
= 1493 CFX (Ta -To)

FINDING MIXED AIR CONDITION

1000 x 95 = 63.8 (C'—)
1493

COOLING COIL ENTHALPY CHANGE

bentering coil (c) = 38.1

"leaving coil (D) = 19.3
th = 18.8 Btu/lb.
COILING COIL CAPACITY = 4.5 x CFM x Aah
= 4.5 x 1493 x 18.8
= 126,307 Btu/hr.
To Verify Results |

Outside Air Qp = 45,900 (previous calculation)

Room Qp = 80,000
Total Qr =125,200 SAME AS  AEFOZE WITH VT E

PIH

——
——t—
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NCEE [ EC. 1867

The ot tside air temperature is 100 deg:ees F at 15% R.EH. t is
desircd to cool 1500 CFM to the lowest possible temperature by
evapo:ative cocling with the R.H. incriasing o 60%. How nany
pound: of water per minute is required and what is the final tem-

perat:.ze?

S5 4 Y'C{._I:_A;s

7% 0m

(o0
The s¢ lution is based on 1500 CFM of s:ancdard air
(a) lounds of vater per minute
e 4TACEM(HAR-HR)
| Waga 700
. 45 xss500(S 5 -43)
7008
— /b /5.
= 37.125 ;’—_- or 0.6/8 —=

17 77 M1,

(b) Final temp

76°F (frm chart)
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gdﬁz o775

A, SPACE s E LOAD
/. SESSr 2L E
(s E i, | W
T7CAAIE, A TS n) (J//w ) Lo &v 3 ‘ %,-e
LIGHT, N - ASSot7e Y yalc dn/Desatsn/7
ARD AT BRCAST 1S sl <ty )De 77X SHREE
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FE Review- Air Conditio1ing

A practical metho 1 to establish a Sensible Heat Rario ( SHR) line on a psychometric chart.
Back gzround: The § HR line indicates the loci of points long which conditioned air must be
deliv red to a cond tioned space ( in proper quantity) t » match the design load and hence produce

the d :sired room ¢i nditions.

SHR= Qser s/Q total = Qsens/( Qsens+Qlatent’

Usin ; simplified ap sroximate equations:

Qsens=1.08* CFM* ATdb

Qlatent = .68 * CFM * Aw( grains/ lb)
= 4760* CFM* Aw(lb/ Ib)

SHR = 1.08* CEM* ATdb
1.18*CFM * ATdb+.68* CFM* Aw

Rearrangin

Ay = (1- SHR) *1.08* ATdb
- .68*SHR gr/lb)

_ (1-SHR)*1.08*ATdb
- 4760*SHR

(Ib/Ib)




Procedure:

L. Plot point A, the known design conditions.

2. For a convenient increment of ATdb ( say 10 or 20 deg), calculate Aw with the known SHR.

3. Calculate conditions for point B:

" Tdb= Tan+ATdb

w=watAw
4. Plot point B

5. Connect points A and B to cstablish the SHR linc.

Example:
Design conditions: Tdb=78 degl’, RH = 50%, SHR=.8
From psych chart : w =715 gr/lb ( .01022 lbﬂt;)

For:

AT=20deg

\ _(1—.8)*1.08*20 79' /b ;
Aw = 68* 8 = 1Ygr ( .001134 lb/Ib)

Therefor:

T db =78 + 20 = 98degF

(01135 1b/lb)
w=715+79="794gr/lb

Since the selected design point is the “bulls eyé" on the Trane Psych chart in this case we. can
check to see where the SHR line falls on the SHR scale.
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ASHRAE PSYCHROMETRIC CHART NO. 1 Chart 1a

NORMAL TEMPERATURE
BARGMETRIC PRESSURE 29.921 INCHES OF MERCURY @» mm> _lm<m—l
COPYRIGHT 1963
AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIGNING ENGINEERS, ING.
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